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Selectable Image Capture and Transformation in a Digital Camera
Technical Field The present invention relates to selectable image capture
and transformation in digital 5camera and more particularly, though not
exclusively, relates to a method of capturing an image in a digital camera
by reconstruction of one or more of area separation in the image, object
separation in the image, and by real-time object detection with
auto-shtitter4Bled8age SBRG ithd TARHETBrHSR digh A BSERAGIBES: the
taking of photographs is an easy task. The user takes a photograph by
using the digital camera to capture an image, and previews the result. If
ey ﬁﬁltﬂ?& flesired the user can save it but if it is not suitable the user
can delete it and take another picture. This is good for still objects but for

anouing. ahject dhis et as.49easy and.the desited result may be.hard o

achieve. Many camera manufacturers have enhanced the technologyin

theis-caniefas-te-anable,the.captiingofdmages af & moving.abieClturing
Further improvements in digital and photography technologies have

enabled:a ségueneceahthereapturningans sayingnof20multiple inages foe
consideration and selection at a later time. From the images captured
theee. maycbeecertain tbjecide gremotisnlactignivistayinaneiimage that
is desirable in another image of the sequence. At present there is no
digital eEmelasthat allows the selection and transfer of one or more areas
and/or objects from one or more images and the forming of a desired
image from those areas and/or objects. Digital photography technologies
ave also enhanced camera systems such that a camera is able to detect
A458-4n object or objects desired by the user. Although this tracking

ili \ [, i n [ re the desired emotion
?1? 1%%1*2} X dl% ta??%’ns%fgg' thlmﬁi?e}iqn%to el% OEIIQ.OP']_JCSaIE%% eeag ftagL Ee ugec-} 1§1kes
or action for the photograph the user desires. For examble, all persons’in
g}ﬁa&%&l%@?ﬂbmg the digital camera to capture an image, and previews the result. If
the result 1s desired the user can save it; but if it I1s not suitable the user can delete it and

take another picture. This is good for still objects but for a moving object it is not as

easy and the desired result may be hard {0 achieve.

Many camera manufacturers have enhanced the technology in their cameras to enable
the capturing of images of a moving object. Further improvements in digital and
photography technelogies have enabled a sequence of the capturing and saving of
multiple images for consideration and selection at a later time. From the images
captured there may be a certain object (e.g. emotion/action/vista} in one image that is
desirable in another image of the sequence. At present there is no digital camera that
allows the selection and transfer of one or more areas and/or objects from one or more

images and the forming of a desired image from those areas and/cr objects.
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5are smiling. Summary According to an exemplary aspect there is-
provided a method for selectable image capture and transformation in a
digital camera. The method comprises capturing a 10plurality of images
and dividing each of the plurality of images into a plurality of portions.
Image data in each of the plurality of portions is then compared for each of
the plurality of images. Image data for a selected one of each of the
phgraliBPePsurionsdertesesded a0 poesitié combinationssof thexpiurality
of portions of the plurality of images are compiled. At least one optimal
EORTEASRRIR R dHEH dsténtlined st Ahgirrerdnted of berses ofl aekhchis
the pluralit bcq{ &%ortions of dghe_ Elu(rality of images may be saved with the
Ay er dEPA0T thE Belsctsd ore BT e 5E A Of Hid bIaPalt B potrsandtine or
rality of portions be the same for each of the plurality of images.
s R e S A
Q@r@;&ﬁ@ly in each portion. 20 According to another exemplary aspect
there is provided a method for selectable image capture and
transformation in a digital camera. The method comprises capturing a
plurality of images and detecting at least one desired object in each of the
plunaditysof images Image data for each object of the at least one object for
each of the plurality of 25images is then compared. Image data for a
selected: onencfeachof theatieast one ohjechistthefosaved AN pessible
combinations of the at least one object of the plurality of images are
gaipilee marlefasrone optinial icombimation: isdeteérmingtkes capturing a
plurality of images and dividing each of the plurality of images into a plurality of
portions. Image data in each of the plurality of portions is then compared for each of the
plurality of images. Image data for a selected one of each of the plurality of portions is

then saved. All possible combinations of the pluratity of portions of the plurality of

images are compiled. At least one optimal combination is then determined.

Any differences of others of each of the plurality of portions of the plurality of irnages
may be saved with the image data of the selected one of each of the plurality of portions.
The plurality of portions may be the same for each of the plurality of images. The image

data may be compared by comparing pixels vertically and horizontally in each portion.

According to another exemplary aspect there is provided a method for selectable image
capture and transformation in a digital camera. The method comprises capturing a
pluralhity of images and detecting at least one desired object in each of the plurality of
images. Image data for each object of the at least one object for each of the plurality of
images 1s then compared. Image data for a selected one of each of the at least one object

15 then saved. All possible combinations of the at least one object of the plurality of
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Any differences of others of each of the at least one object of the plurality
of images may be saved with the image data of the selected one of the at
least one object. The at 5 least one object may be the same for each of
the plurality of images. The image data may be compared by comparing
pixels vertically and horizontally for the at least one object. Any object not
of interest may be ignored. For both aspects, the at least one optimal
oMoy e Waterntineid sy 1Ocomsidering:aitthecpossible
combinations according to at least one criterion to provide at least one
pre -selected combination for consideration. Each of the possible

ations ne mage constructed using objects and/or areas

e PSS i i t;eat@mgeﬂwpwcq

addptionally, each of the possiple, 0 atlons ean eX|st|n image
1agl\vmg one %Ir@rﬁg?é% ec’?sda{fncgiF ‘lgarefsn?é’f)laééﬁ qtc‘Bﬁé’gﬁé difg™

ehiegts é\ﬂé’é%é(%@%ﬁé%%@%%i&l%ﬁ’e ura f'”gn%?a%’?‘téurx‘!ger exemplary

aspect there is provided a method for sele |magé capture an

fransfounation i %@lﬁ%@h@%{%%%@%%&@%f Ises determining at

least one criterion for the image to be captured and activating a shutter
seleasenAtlieash2Qona@bjestis-detected and tracked using a signal from
at least one image sensor. A determination is made whether the at least
one criterion is met. When the at least one criterion is met, the image is
captured. When the image is captured, the shutter may be released, and
thebietngeatiay verstore dnd b idetectior mndrtrackinglmay: bhediy use of an
image capturing processor using the signals from the at least one image
CEREBFERIS D akEmRBl s hEsEetnasobdnisedinceomunttionowith eithier
or both of the exemplary 4 aspects described a.bove. The method of all

@)l‘éﬁﬂ%??lﬁs‘f?@&gdrﬁ%‘iﬂb%ab@ﬁ@ﬁﬁ%%ﬁ%ﬁeﬁb?éc%%céb?fdﬁfam@w camera.

combinations may be a new image constructed using objects and/or areas from various
images to form the constructed image, Alternatively or additionally, each of the
possible combinations may be an existing image having one or more objects and/or

areas replaced by corresponding objects and/or areas from other images.

According to a further exemplary aspect there is provided a method for selectabie image
capture and transformation in a digital camera. The method comprises determining at
least ane criterion for the image to be captured and activating a shutter release. At least
one object 1s detected and tracked using a signal from at least one image sensor. A
determination is made whether the at least one criterion is met. When the at least ane
criterion 1s met, the image is captured. When the image is captured. the shutter may be
released, and the image may be stored. The detection.and fracking may be by use of an
image capturing processor using the signals from the at least one image sensor. This

exemplary aspect may be used in conjunciion with either or both of the exemplary
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The processor may comprise a software arrangement that is operable on
the processor 5and that comprises a computer program that configures
the processor to perform the method as described above. According to a
final exemplary aspect there is proviged a digital camera compri§ing a
processor, the processor comprising software arrangement that is
operable on the | Oprocessor and that comprises a computer program that

eantfigutestihel processor toeperform the-above methoehBriehBessription
of the Drawings In order that the invention may be fully understood and
REaehfyopaf it ipraetieakeffect 15 there shall now be described by way of
non-limitative example only exemplary embodiments of the present
invention, the description being with reference to the accompanying
iJ[letrative drawings In the drawings: 20Figure 1 is an illustration of an
exemplary eMbodiMBRIHT ¥ digiartanerEtifire onerablsioekidinigearmcof

igital camera of Figure 1: Figure 3 is_an illustration of the separation
o B R e R b B st apvom
recopsyugied images with fixed areas of separation; Figure 5 is an
illustration of object detection based on area separation;

According fo a final exemplary aspect there is provided a digital camera comprising a
processor, the processor comprising a software arrangement that is operable on the
processor and that comprises a computer program that configures the processor to

perform the above method.

Brief Description of the Drawings
In order that the invention may be fully understood and readily put into practical effect
there shall now be described by way of non-limitative example only exemplary

embodiments of the present invention, the description being with reference to the

accompanying itlustrative drawings.

In the drawings:

Figure 1 1s an illustration of an exemplary embodiment of 2 digital camera;
Figure 2 is a block diagram of the digital camera of Figure 1;

Figure 3 is an illustration of the separation of captured images into N portions;
Figure 4 is an illustration of reconstructed images with fixed areas of separation;
Figure 5 1s an illustration of object detection based on area separation;

Figure 6 is an illustration of optical selection based on area separation; and

Figure 7 is a flow chart for real-time object detection foliowed by auto-shutter-release.
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25Figure 6 is an illustration on of optical selection based on area
separation: and 5 Detailed Description of the Exemplary Embodiments
The exemplary embodiment is of image reconstruction that allows the
selection and transfer of at least one_area and/or object from one or more
images to form a desired constructed image or images The constructed
image may be a new image constructed 5using objects and/or areas from
Variolss inaggs o fof th ¢ capstructedimage:cAlternatively, the
constructed image may be an existing image having one or more objects
Aneiroparsas seplaktedibyscorrespondingobjectsand/onareas frammather
images. The real-time object d.etection method tracks the object(s) and
géﬁit%?fég thedthateaimendoasiiser dritarinans vatistiedeT hefexemisiand
methods may be performed in the digital camera, rather than in an
SRETRE é?S’&é%%?’%%‘?‘?‘a@f%‘?’@%%‘iﬂé{“ﬁ%dﬁ%@féﬁ*.%‘é’ SRERRORF Riglfes
i.and 2, there is ar%lia%i% camera 10 h}g\‘/i‘nq abody 12, alens 14, and a
shutter release 16. The digital CAMBRAT O HAL A a8 A tmrg-
RIERSSOT 1R, JORIDRIREERSEL, NAMQnL A2 8nd display 24, 13 In Figure

3, in a first exemplary embodiment a sequence of images such 4s, for

exREPIes 8:SeAUenne of Y. %ﬂgﬁﬁ)ﬁmékg?&?{]ﬁ&mem% i §2)1%21V53ta

using the digital camera 10. After the digital camera 10 has capturegl%ﬁees'

inages ohthejebjeeus) o vistauthe first ér&ﬂg&( captu E%gt@@gt@élimafre when
subsequence images captured to the Yth image are each divided 20 into
Reportions:9 as shefivd ilikigure 3: The-numberof Pestions.maybeas.)
required or desired and may be pre-set may be user set, or may be
autsmattalyrdetormindd basec-ondhe:density- ek the data.dmfheimage.
Comparison for each of the N areas of all Y images is conducted for each
of the Y 25Images. However, the number of portions, their size, shape,
layout and configuration, will be constant for each of the Y images.

éﬁﬁ}fﬁgﬁé%ﬁi%%? Esmﬁa%eéééﬁigﬁab@mera 10 having a bedy 12, a lens 14,
and a shutter release 16. The digital camera 10 has an image capturing processor 18,

main processor 20, memory 22 and display 24.

In Figure 5. in a first exemplary embodiment a sequence of images such as, for exampie,
asequence of Y images is first taken of the object(s) or vista using the digital camera 10.
Adfter the digital camera 10 has captured the images of the object(s) or vista, the first

mmage captured and all subsequence images captured 1o the Yth image are each divided
into N portions — 9 as shown in Figure 3. The number of portions may be as required or
desired and may be pre-set, may be user set, or may be automatically determined based

on the density of the data in the image.

Comparison for each of the N areas of all Y images is conducted for each of the ¥
images. However, the number of portions, their size, shape, layout and configuration.

will be constant for each of the Y images. Comparison is by comparing each image
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6 pixel in each portion in the vertical and horizontal directions. If portion A
when compared in all Y pictures is has no change., then one portion A is
saved and kept as only one area A is required to be kept, it being constant
for all Y images The portion A that isésaved and kept will be that of the first
image taken. The next portion B is then compared for each of the Y
images. If portion B has changes among the Y images, one portion B is
saveih and keptpandievenyichangedr:pation:Bisreqordec, The sef for
portion B consists of one image for B and all changes in portion B for each
eftharylimalespiThecsarhes procesgis wenductedifor alisthe N partiens, of
the Y images. Upon completion of comparison of all the N portions of the
Pithefyescaticl desiraeimagscant bobe recsastfuctéd bytakingienerion A
element A, B,N in the set of each portion and joining them sequentially in
{H B ept WikGsrSth A Seriafrustes inage st NesomponeRt aleas.
9&39?&! qutio sfoldce ch of the N portions may be selected fo[ useinl
Constriction of the desirBlifial @ DEBehifin g oR e neas S inteaages. one
reral.constructed images may be selected and. saved. For example, in
D O gt ag heVEal erSne
kinopal he cameraiangd.sng, and anpther, find haygal nersons, v
ooking away from the camera and frowning. In efermlnlng WHIC T|§8r}|on

ehlkdo save.ang-the.changesinBo.savena fitst check is,made to pe

certain that the image passes a basic threshold test of accepta%el'ﬁ'ty IS

20eprducigtdoensurethe imagesatisfies cerainasic,andeq image can
predetermined criteria. The criteria may include, for example, that he

magenshinfatuspsufficientdightwag availablefoetbe-tmageadebed joining
correctly taken, a flash was required for the image to be captured and the
flashshadopéatedootiectlyband sifficiently cthedightouhes: teking i@ nent
image was not excessive, the object of the image was not moving such
thastheimzhe2Swas iurned tand theticamesa iwasiaothieving ierighaking
when the image was captured. 7

construction of the desired image. Depending on the user's interest, several constructed
images may be selected and saved. For example, in a group portrait, one saved

constructed image may have all persons looking at the camera and smiling. and another

may have all persons looking away from the camera and frowning.

In determining which portion of B to save, and the changes in B to save, g first check 1s
made to be certain that the image passes a basic threshold test of acceptability is
conducted to ensure the image satisfies certain basic and predetermined criteria. The
criteria may include, for example, that: the image is in focus, sufficient light was
available for the image (o be correctly taken, a flash was required for the image to be
captured and the flash had operated correctly and sufficiently, the light when taking the
image was not excessive, the object of the image was not moving such that the image

was blurred, and the camera was not moving or shaking when the image was captured.
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Furthermore, the memory capacity of the camera will impact on this. If
many images are taken, the memory capacity of the camera may be
exceeded. In this case there would be an error message displayed. 5The
following correlation S may be used for comparison with a threshold for

etermining if the portion A, B, ....N of the image chan esfon:%l through
T i R R o RS2 ARG T UOHHELy BYSRT s r

rtion, M is the Onumber qf image pixels in horizontal direction in
o At B R pRCI O TR P O T b B R G Gere would b
change set. If S is smaller than a set threshold, the portion is regarded as
&Ra é&?essﬁeﬁ%sg%?é’?\%o approaches for the division of the picture into N
portions: fixed area 15separation and separation based on special object
detection. As shown in Figure 3, each captured image is uniformly divided

i ihe, uettical anekherizoptal dinections fp e i3 PRkeR ALSHON for

changed in each of the Y pictures. However, portions B, C and D vary.

Theconsiugted ?BP@&%@!Q lustrated,in Gigired, 20 TRE Sy sem Gan, st

all the options of the consfructed images for the uséer to decide which is
desired and to be saved. How?ven, due to the number of combinations

and permutations that are possrbE Eeﬂjt&’[jr’]ber of possibléigptions
generated may be so large ad44 e impractical. It may not be convenient

for the user to check them individually,

where N is the number of image pixels in vertical direction in a portion, M is the

number of image pixels in horizontal direction in a portion. P, indicates the pixel of

row 7and cotlumn j in element x in a change set. If S is smaller than a set threshold,

the portion is regarded as changed.

There are two approaches for the division of the picture into N portions: fixed area

separation and separation based on special object detection.

As shown in Figure 3, each captured image 1s uniformly divided in the vertical and
horizontal directions. In Figure 3, portion A is not changed in each of the Y pictures.

However, portions B, C and D vary. The constructed options are illustrated in Figure 4.

The system can list all the options of the constructed images for the user to decide which
15 desired and to be saved. However, due to the number of combinations and
permutations that are possible, the number of possible options generated may be so large
as to be impractical. It may not be convenient for the user to check them individually,

one at a time, on the display 24 or on a computer (not shown).
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250ne at a time, on the display 24 or on a computer (not shown). 8 One
preferred option is to make criteria for the selection and let the digital
camera processor 20 pre-select optimal options from all possible options.
The user can then decide those image or images that are desired from
thepre-selected options. The criteria’5may be pre-set or user selected
from a menu One such criterion may be that of the subject (human) face is
looking towards the camera 10. This can be by using known face
detection or face-priority technologies such as, for example. that which
Ras beknsugressiutlyrusedincknownidigitat camearas SHehi @ fofmera
example the "Sony" "Cyber-shot" digital camera DSC-H9/B. Other
ERveTas thar vse taekiredogtitiorlorml0facesprionity dechiologies:aracthe
"Canon" Digital IXITS 85015; "Nikon" "Coolpix" 7900, 5900 and 7600 and
SECifiR S eI AT DT HE RFOSE T FaGE trackingds alsora Similareria
technolog . More preiferabl_, it may be by using emotion detection based
R the #ace dBtBEiSH Proposal HF Mt HS A YalRgoDaviahs. (fie§han

d Narendra Ahuja in their paper 'Detecting Faces in Images: A Survey"
R e B CHAanH Aty Hrl e
intelicenes 8l 24:No, LoJANua 2002, The sriteria can be seb for,
example, so that all the faces in the picture’are smi fng‘. e camera
rrasessoy 20l thersfors sonduct adfitst stage. of detegtion of optimal
constructions using face recognition, and then condhct a second stage of
detestionotioptimahconsisuctions using emetian;detection. The final result
should be a small 20number of constructed images that satisfy the face
feeoghitionangoarmetion detection criteria. IForadarge Aumberof faces
(e.g a large group photograph) there may be a maximum number of faces
recogitizedyanshif, their feptuses pre satislieds thedmage, is takenThes i
maximum number may he preset, or may be user set. It may depend on
the prooessingpowsr e mefaabyyof: theycameraibutheimam:dheremay
be a 25predetermined time limit so that if all are not satisfied within a
preédeternirieditimeoarsopérdtug-ofthe tamefacan decideavhetheratdrot
to proceed with the image capture.
Ahuja in their paper “Detecting Faces in Images: A Survey” as published in IEER

Transactions on Pattern Analysis and Machine Intelligence, Vol. 24, No. 1, January
2002. The criteria can be set, for example, so that all the faces in the picture are smiling,
The camera processor 20 will therefore conduct a first stage of detection of optimal
constructions using face recognition, and then conduet a second stage of detection of
optimal constructions using emotion detection. The final result should be a small
number of constructed images that satisfy the face recognition and emotion detection
criteria, For a large number of faces (e.g. a large group photograph) there may be a
maximum number of faces recognized, and if their features are satisfied, the image is
taken. The maximum number may be preset, or may be user set, 1t may depend on the
processing power and memory of the camera. Furthermore, there may be a
predetermined fime limit so that if all are not satisfied within a predetermined time, an

operator of the camera can decide whether or not 1o proceed with the image capture.
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Fixed area separation is relatively simple. However, may separate the
picture into portions until each portion is too small for processing.
Moreover a change from one image to another may include irrelevant or
unimportant changes. For example, a Srecorded change in a portion of all
Y images may be due solely to the I€aves of a tree moving in the
background due to the effects of wind as the sequence of Y images is
taken. The inconsequential change in the record will create too many
options for selection. A more intelligent method is to detect the object of
interesteforexample;the rumanface. Theimage,atgaswill be separated
according to the detected objects. Only 10when the desired objects
ERdRge ysthedhegigerecorded Figures S sand 6 show.objechdetection.
based separation. In the exemplary embodiment shown there are three
fHEE8 Yétettst Tt iniaded sracerArloes ot change far eagh:of the Y
irpc%gcgg. ‘l]:acUeS. B and C vary to some extent in the Y images. Although
ACKGTOURA TSR T ARG E hatigss it Metsr conbeinths izinhefentin
fa £ Jeco nition and f ge pri?rity echnglogies. Therefore, the construction

will bé per %rr%%ﬁ"f%‘ﬁ?f OF e SHReE B AHBSC S triey vy thiotyisthis Y

images T’D&% 1;5: DQW[‘I i&Fi_ ure 6. Accordingly, the nurpber of op}t‘i{‘ons is
reduceée(lFigﬁrga6) ‘as the 0 (Iy}nv%gl?ﬁa |6)ﬁ%r \gfr]ep (T%rqe%lbj@@tg‘%]éﬂﬁl@?sAgl'such it

b‘él@&Wlﬁ%H%BJQI;]@QHQ&%@H&@Q’ig‘ggtégel]%r%%%g’? (I}r} vk lf%xg s

reduced. 20Processing of the objects B'and C'is as descfi ed a}aé?)gelﬁhe
theaexemplary Meih @%Q@ﬁ%@%m%%@mﬁ%ﬁ%ﬁ?ﬁia%‘e!&e%‘:&%‘{&t%%}f}?r

capturing Y images.- the processing takes place after all the images are-
eaptuiedicAltthe imagesgapturednmustbe registered in the digital camera
processor 20. If the image resolution is 25high, registering and/or
compressing the images is time consuming, and large amount

Figures § and 6 show object-detection based separation. In the exemplary embodiment
shown there are three faces detected in the images. Face A does not change for each of
the Y images. Faces B and C vary tc some exient in the Y images. Although background
detail D also changes. it is not of concern as is inherent in face recognition and face
priority technologies. Therefore, the construction will be rerformed only for the objects
B and C as they vary through the Y images. This is shown in Figure 6. Accordingly, the
number of options is reduced (Figure 6) as the only variations are in objects B and C. As

such it s now easier for option selection, and the processing complexity is reduced.

Processing of the objects B and C is as described above

In the exemplary methods described above, all processes are activated after capturing Y
images — the processing takes place after all the images are captured. All the images
captured must be registered in the digital camera processor 20. If the Image resolution is
high, registering and/or compressing the images is time consuming, and laree amount

of memory 22 will be used. In a further exempiary embodiment as jHustrated in Figure 7,



of memory 22 will be used. In a further exemplary embodiment as
illustrated in Figure 7, 10 object detection may be used at the time of
capturing a sequence of images. The processor 20 will ack object(s) in
real-time through by tracking the signal from the image capturing
processor 18. The image capturing E)(r}ocessor 18 may be a CCD or CMOS
sensor. If the required criteria are satisfied, the desired image is captured.
Tiiis Giviayibe asingle capture fhe nrocessdlowsen (@) @mshutter release
assis option is selected and activated (701). The criteria are then set from
BIPRRTON B tE carheraedisplay @4 the writeriebimay:be. for examplen e
10face to camera and smiling; (b) when the shutter release 16 is pressed
(769 Gbjectdetection andliracking takes pavecrsprdcessonh20 (703)r

W the signal from the CCD processor 18. The user does not need to
CONtiNGE TS preds B e hilittédr ase To bt sameradoesmotreldase

][Qée\, shutter immediately, but the face detection algorithm starts and
ocates 15and racks all faces in the image area; (c) the image is

consid.ered by the processor 20 to determine if the des red criteria are
met (704); and (d) when the desired criteria are met (705) the image is
capsedsthe.shutter 6 released, and the image is stored (706). 20 This
process may be used in place of or addition to the process described with

referengesteuigies3:1Q:6: option is selected and activated (7013, The criteriz are
then set from a menu on the camera display 24. The criteria may be, for example.
face to camera and smiling;
(b} Wheﬁ the shutter release 16 is pressed (702) object detection and tracking takes
place ir processor 20 (703) using the signal from the CCD processor 18, The user
does not need to continue to press on the shutter release 16 as the camera does not
release the shutter immediately, but the face detection algorithm starts and locates
and tracks all faces in the image area;
(¢} the image is considered by the processor 20 to determine if the desired criteria
are met (7047 and
(d} when the desired criteria are met (705} the image is captured, the shutter 16

released, and the image is stored (706).

This process may be used in place of or in addition to the process described with

reference to Figures 3 to 6.

Naturally, face recognition and face prierity are not the only relevant technologies used.

Feature recognition and feature priority settings may also be used, amongst others. The



feature may be any discernable feature in the captured image: a building,
tree, vessel, vehicle, person, athlete, sportsperson, and so forth. The
processor 20 of all exemplary aspects and embodiments may contain a
software Sarrangement that is operable on the processor 20 and that
comprises a computer program that'configures the processor to perform
the method and/or functions described above. Whilst there has been
descibed in the faregaing description exemplany embadiments of 10 the
present invention, it will be understood by those skilled in thé techinology
eoncerpeddthatimanyvatiations i detailsof design, construction and/or
operation may be made without departing from the present invention. 15
12MCSLip The Claims: 1. A method for selectable image capture and
transformation in a digital camera, the method comprising: 5capturing a
PIUTEIREOPIMAGES! sxempforrmines Setsdofiinaije portions:by:dividing:each
of the plurality of images into a plurality of portions, each set of image

OO RbITib s EDk T 88 s RIRTG BT RO s bt s pluriity:obimages;
program that configures the processor to perform the method and/or functions described

above.

Whilst there has been described in the foregoing description exemplary embodiments of
the present invention, it will be undersiood hy those skilied in the technology concerned

that many variations in details of design, construction and/or operation may be made

without departing from the present invention.
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comparing image data within each set of image portions;; 10selecting a
portion from each set of image portions; saving image data for the
selected portion from each set of image portions; compiling all possible
combinations of the image portions; and determining at least one optimaﬂ/iC
combination. 152. A method as claimeglin claim 1, wherein any SLLp
differences between the selected portion and the remaining portions from

‘Back katiof image portions are saved with the image data of the selected
portion from the set of image portions. 3. A method as claimed in claim

1 or claim 2, wherein the plurality of portions are the 20same for each of

theé phuthlig bftinveriable. mmagethapias elaintedsfoensgtioneiofactiipisl Liom8a, the

1{’}’4{}?5@90%‘5&@}3@? data is compared by comparing pixels vertically and
horizontally in each portion. 255. A method for selectable image capture

and transfoiRBHoIL A ﬁ@@ﬁdl@éﬂﬁéﬁ%;the method comprising: capturing a
plurality of {}aags:sets of inf?%@%gti%%gsﬂgj QRIS QXC%%@QHQ%]@HQ%S&C images

.one desired object in each of the plurality of images, each set of objects .
i8Empriivig Egrres movtmy-dereltser objeers &f J0MepusaIrYbTiBagatssponding
SAMRRINGHMAYRHALR mithip.gach set of objects;

comparing image data within each set of image portions;;

selecting a portion from each set of image portions;

saving image data for the selected portion from each set of image portions;

compiling all possible combinations of the image portions; and

determining at least one optimal combination.

2. A method as claimed in claim 1, wherein any differences between the selected
portion and the remaining portions from each set of image portions are saved with the

image data of the selected portion from the set of image portions.

3. A method as claimed in claim ! or claim 2, wherein the plurality of portions are the

same for each of the plurality of images.

4. A method as claimed in any one of claims 1 to 3, wherein the image data is compared

by comparing pixels vertically and horizontally in each portion.

5. A method for selectable image capture and transformation in a digital camera, the
method comprising:

capturing a plurality of images;

forming sets of objects by detecting at least one desired object in each of
the plurality of images, each set of objects comprising corresponding detected objects of
the plurality of images;

comparing image data within each set of objects;

selecting an object from each set of objects;
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selecting an object from each set of objects; MCSLLP 13 saving image

data for the selected object from each set of objects; compiling all possible
combinations of the detected objects; and determining at least one optimal
combination. 56. A method as claimed in claim 5, wherein any difference CSLLP
between the selected object and the repgaining objects from each set of

objects are saved with the image data of the selected object from the set

of objects. savifg Amrethothtis Glairied ielal&ii bhgrat|dimns, whbkrein the abjects;

least one opject is thesame 10f f Jurglity of images. 8.
method as c@%@é}?r? ar?y oﬁle 0‘?‘%@?}?‘55‘%‘%@&%}%2‘%&% %‘heolrhggsé %’aiig is
compared Wyteompidriy lssciensertitainl egrtionizontally for the at least
one object. 159. A method as claimed in any one of claims 5 to 8, wherein

any object not of interest is ignored.  10. A method as claimed in any one
Ofl81Eiod 65 olapheddindabad ledtrsinernp i enrabirritisarishe selected object

Aetermipsdincansideringaliog RASHBIGLIMPINGHARS,AGCAAINGIR A of the

20least one criterion to provide at least one pre-selected combination for

Eordider bifshirom the set of objects.

7. A method as claimed in claim 5 or claim 6, wherein the at least one object is the same

for each of the plurality of images.

8. A method as claimed in any one of claims 5 to 7, wherein the image data is compared

by comparing pixels vertically and horizontally for the at least one object.

9. A method as claimed in any one of claims 5 to 8, wherein any object not of interest is

ignored.

10. A method as claimed in any one of claims 1 to 9, wherein the at least one optimal
combination is determined by considering all the possible combinations according to at

least one criterion to provide at least one pre-selected combination for consideration.

il1. A method as claimed in any one of claims 1 to 10, wherein each of the possible
combinations is a new image constructed using objects and/or areas from various

images to form the constructed image.

12. A method as claimed in any one of claims 1 to 10, wherein each of the possible
combinations is an existing image having one or mote objects and/or areas replaced by

corresponding objects and/or areas from other images.

13. A method as claimed in any one of claims 1 to 12, wherein the method is performed

in a processor of the digital camera.



11. A method as claimed in any one of claims 1 to 10, wherein each of the
possible combinations is a new image constructed using objects and/or
areas from various images to form the constructed image. 25 12. A
method as claimed in any one of claims 1 to 10, wherein each of the
possible combinations is an existing imgge having one or more objects
and/or areas replaced by corresponding objects and/or areas from other
imagesic@dSls PdaheidinAaiethdd, asisteimediéniclaimsd8, cvhgréipsthesoftware
HIBGESROLCOMPISGS. A SAAe. RIS ANt ok 13 9RSHADIS, A S cr program
processor and that comprises a computer program that configures the
thrbcenbartes peefprogatromietivotban Gammstidd snyadmedichiment o d2ims 1 to
&b. A digital camera comprising a processor, the processor comprising a
software arrangement that is operable on the processor and that

comprises a computer program that configures the processor to perform

the peihodias.HRIMe HLARENE HLAMS iR Jocessor comprising a software

arrangement that is operable on the processor and that comprises a computer program

MCSLLP

that configures the processor to perform the method as claimed in any one of claims 1 to

12.



